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Assignments Guideline 


If you have any questions regarding any of the items or guidelines below, make sure you inquire 
with the instructor in advance of completion (the sooner the better). 


a. Library resource modules completion (5%) 

Students will be required to complete several modules online (through Brightspace), which 
will involve an interactive presentation (online) and online completion of several questions 
per module. Specific instructions will be provided within the modules online. 


b. Group presentation (10+15=25%) 

In groups of 2-3 students (depending on enrollment): 
Pick a pediatric clinical condition or disease (see list of examples below) 
Presentation and discussion (Q&A) 


Part 1 (10%): Background of specific condition + expected challenge/role posed 
by exercise/training 

Part 2 (15%): Response to exercise and training (see guidelines below). 
Presentation slides to be submitted via Brightspace — by 

Describe your role in the group project (1 paragraph). To be submitted on the day 


. (5% deduction if not su or 
Complete peer evaluation. To be submitted on (5% deduction if 


not submitted) 


c. Written presentations assessment (10%) 
Students will be required to 


i. Submit two questionsfor discussion for each presentation. To be submitted on the 


ii. Review and assess all presentations, using a standardized rubric (see end of 
document). To be submitted on the 


Group presentation on a specific clinical condition or 
disease and its implications for exercise response, 
performance and training. 


¢ Pick a pediatric clinical condition or disease. SSNS 28 VE Tee cic d bing 2 disessia: 


« Asthma 


¢ Provide background of specific condition/disease. sa Se as 


¢ Expected challenge/role posed by exercise/training. oi 


¢ Response to exercise/training. ena eb a 
¢ Cerebral palsy 
¢ Hemophilia 
¢ Congenital heart defect 
¢ Juvenile arthritis 
¢ Growth hormone deficiency 
e« Epilepsy 
¢ Spina bifida 
¢ Scoliosis 
e Cancer 
¢ Inflammatory disease 
¢ Chronic renal disease 
e Mental health 
e ADHD 


What are the challenges faced by practitioners 
treating children with asthma by exercise? 


Using PubMed to find empirical papers that include 
original data from scholarly peer-reviewed journals. 


https://brocku.ca/library/video-tutorials/ 


IN THIS SECTION 


CHAT ONLINE 


USE A RESEARCH GUID 


FIND CITATION HELP 
DSL TOOLS & TUTORIALS 
DATA, GIS & MAP SUPPORT 


Connect with us 


evoa 


Video Tutorials 


If you need a quick point in the right direction, then you're in the right place. Learn at your own pace with our 


selection of mini video tutorials (2-3mins) covering library resources and search strategies. 


What's an Annotated 
Bibliography? 


Brock | What's an annotated bibili... 


What are "Scholarly" 
Sources? 


What are Primary & 
Secondary Sources 


What's a Search 
Strategy? 


Brock shat are oma andse... Brock What's a.search strategy?< 
— _ Y mesaisagtie. 


= 


Breck “= YS. SECOND: — 


Brock University > | 


What does "Peer Evaluating Sources with 
Review" Mean? RADAR 


Scholarly 


| 
= 


Brock University Library 


Brock University Library (as 


Browse all videos 


What are the challenges faced by practitioners 
treating children with asthma by exercise? 


What are the challenges faced by practitioners treating chiidren with asthma by exercise? 


What are the challenges faced by practitioners 
treating children with asthma by exercise? 


P children 
| exercise 
C asthma 
O healthy 


1. [child* age 6-12, MeSH “child”; PsycINFO 6-12, “school age”; 
Education Source & Sport Discus, age 0-12, “children”] or 
“elementary school children” ... 


2. exercise* or perform* or train* or respon* or “physical fitness” or 
physio*or rehabil*... 


3. asthma* AspergerSyndrome 


challeng* or barrier* or role or roles or outcome* or treatment” or 
intervention* or approach* or behav%... 


https://www.ncbi.nim.nih.gov/mesh 


A form of bronchial disorder with three distinct components: airway hyper-responsiveness (RESPIRATORY HYPERSENSITIVITY), airway 
INFLAMMATION, and intermittent AIRWAY OBSTRUCTION. It is characterized by spasmodic contraction of airway smooth muscle, WHEEZING, and 
dyspnea (DYSPNEA, PAROXYSMAL). 


PubMed search builder options 
ISubheadings: 


C blood O enzymology UO) pathology 

CL) cerebrospinal fluid C) epidemiology () physiopathology 

C) chemically induced C ethnology C) prevention and control « Asthmas 

O) classification O) etiology O) psychology + Bronchial Asthma 

C) complications J genetics () radiotherapy <a, re 

C) congenital OC history C) rehabilitation See Also: 

OC) diagnosis OC) immunology C surgery 

OC) diagnostic imaging C) metabolism C therapy + Anti-Asthmatic Agents 

- diet therapy OC) microbiology OC urine All MeSH Categories 

CJ drug therapy J) mortality J veterinary Diseases Category 

©) economics C) nursing C virology Respiratory Tract Diseases 
OC embryology O) parasitology Bronchial Diseases 


Asthma 
O Restrict to MeSH Major Topic. Asthma-Chronic Obstructive Pulmonary Disease Overlap Syndrome 
©) Do not include MeSH terms found below this term in the MeSH hierarchy. Asthma, Aspirin-Induced 
Asthma, Exercise-Induced 
Asthma, Occupational 
Cough-Variant Asthma 
Status Asthmaticus 


Tree Number(s): C08.127.108, C08.381.495.108, C08.674.095, C20.543.480.680.095 
MeSH Unique ID: D001249 
Entry Terms: 


All MeSH Categories 
Diseases Category 
Respiratory Tract Diseases 
Lung Diseases 


Lung Diseases, Obstructive 
Asthma 
Asthma-Chronic Obstructive Pulmonary Disease Overlap Syndrome 
Cough-Variant Asthma 


Exercise 
Physical activity which is usually regular and done with the intention of improving or maintaining PHYSICAL FITNESS or HEALTH. Contrast with 
PHYSICAL EXERTION which is concerned largely with the physiologic and metabolic response to energy expenditure. 

Year introduced: 1989 


PubMed search builder options 
Subheadings: 


_) adverse effects C) immunology O) standards 
O classification C) physiology C) statistics and numerical data 
O genetics O psychology OQ) trends 


C history 


C) Restrict to MeSH Major Topic. 
©) Do not include MeSH terms found below this term in the MeSH hierarchy. 


Tree Number(s): G11.427.410.698.277, 103.350 Previous Indexing: 


MeSH Unique ID: D015444 : 
Entry Terms: e Exertion (1966-1988) 
e Physical Fitness (1966-1988) 


e Exercises 

« Physical Activity See Also: 

« Activities, Physical 

* Activity, Physical Exercise Therapy 
« Physical Activities Physical Exertion 


Exercise, Physical Physical Fitness 
Sports 


Exercise Movement Techniques 


All MeSH Categories All MeSH Categories 


Phenomena and Processes Category Anthropology, Education, Sociology and Social Phenomena Category 
Musculoskeletal and Neural Physiological Phenomena an aaa 
Musculoskeletal Physiological Phenomena pees ener 


Movement : ; 
Compulsive Exercise 


Motor Activity oun pecipre 
Exercise ool-Down Exercise 


Cool-Down Exercise Exergaming 

Exergaming Gymnastics 

Gymnastics Muscle Stretching Exercises 

Muscle Stretching Exercises Physical Conditioning, Human 

Physical Conditioning, Animal Circuit-Based Exercise 

Physical Conditioning, Human Endurance Training 
Circuit-Based Exercise High-Intensity Interval Training 


Endurance Training Plyometric Exercise 
High-Intensity Interval Training Resistance Training 
Plyometric Exercise Post-Exercise Recovery 


Resistance Training Preoperative Exercise 
Post-Exercise Recovery Running 


Preoperative Exercise 
Running 

Jogging 

Marathon Running 


Swimming Walking 
Walking Nordic Walking 


Nordic Walking Stair Climbing 
Stair Climbing Warm-Up Exercise 
Warm-Up Exercise 


Jogging 
Marathon Running 
Swimming 


https://www.wordhippo.com/ 


What is another word for D) 
exercise? 


Need synonyms for exercise? Here's a list of similar words from our thesaurus that 
you can use instead, 


Contexts V 


Noun 


Activity requiring physical effort, carried out to sustain or improve health and fitness 
The use or application of a faculty, right, or process 
A task set to test a skill or to prove a point 


more WV 


Noun A 


Activity requiring physical effort, carried out to sustain or improve health and 
fitness 


training activity fitness exercising keepingfit working out 
exertion movement sports gym __ stayingfit workouts 
physical activity physical movements physical training conditioning 
action games_ practice’ practise drills workout 


physical education PT PE- aerobics gymnastics 


physical exercise’ athletics PE. 


“I believe that engaging in exercise isn't just beneficial for your health, but 
also does wonders for relieving stress.” 
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What are the challenges faced by practitioners treating chiidren with asthma by exercise? 


exercise* or 
perform™* or train* 
or respon* or 
“ohysical fitness”or 
physio*or 
rehabil*... 


child* or “elementary 
near school” 


Google, Advanced Google, 
Google Scholar... 


MEDLINE, Embase, Education 
Source, Sport Discuss, Web of 
Science Core Collection, 
Academic Search Premier... 


2000+, English language, original 
data from scholarly peer reviewed 
articles... 


challeng* or barrier* or role 
or roles or outcome* or 
treatment* or intervention* 
or approach* or behav’... 


Zoterobib 


Zotero 
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Contact us at libhelp@brocku.ca or 
find more library help on our 


Research Support page. 


Kinesiology 


What is this guide for? 


This guide has been designed as a general program guide and is curated by Brock librarians. It features links to most often used 
resources such as databases for books, peer-reviewed journal articles, theses, dissertations, open educational resources (OEDs), 
systematic reviews, and more. Use the tabs on the left to navigate through the web page. 


Selective course-related guides are provided when appropriate every term. 

KINE 1P93 Library Seminar Fall 2023 ppt slides (PDF) and video. 

KINE Stuff Fall 2023 ppt slides (PDF) 

KINE Honors Students Library Seminar Fall 2023 ppt slides (PDF) 

KINE 4P84 Library Library Seminar Winter 2024 ppt slides (PDF) and video (YouTube, 32:49) 
PubMed: Building a Search (2022, John Hopkins Welch Medical Library, YouTube, 17:13) 
How to Recognize an Original Research Article (2020, Collier Library, PowToon, YouTube, 3:27) 


Primary Research in PubMed (2021, Emily Metcalf, Texas A&M University-Corpus Christi Library, YouTube, 4:15) 


Library Research Guides Kinesiology Books 


Kinesiology 


WELCOME 

ARTICLES 

BOOKS 

GREY LITERATURE 

DATA 

BORROW FROM OTHER LIBRARIES 


ADDITIONAL COURSE GUIDES 


Need Help? 
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Click to send an email 
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Research Support page. 


Books 


Kinesology scholarly books or ebooks range from introductory textbooks, handbooks, and subject-specific resources. A select list of 
databases that identify books/ebooks are listed below. 


The most straightforward way to find books is by using Omni our local search interface! 


Book & E-Book databases 


¢ Omni ¢ 
© Brock's largest Interdisciplinary search tool 
© Millions of journal articles, books & ebooks, newspapers, videos, magazines and more! 


* Google Books 
Select "Limited preview and full view" and “Books” for best results. 


¢ Directory of Open Access Books (DOAB) 2 
© Interdisciplinary 
© Find full text, peer-reviewed books and edited volumes. 
© Terms of Use from Publisher Site 
* WorldCat ¢ 
© World's largest network of library-based collections. 


© Search library catalogues from around the world for books, audiovisual materials, videos, digital files, 
theses and journal articles. 


© Terms of Use from Publisher Site 
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Grey Literature 


Grey literature databases identify resources that are key to research and scholarship. Many are open resources that go through a 


quality control process before they are published. 

Definitions are scholarly dictionaries, encyclopedias and handbooks that help define terms and provide additional context. 
Concise Medical Dictionary (2020) Taber's Cyclopedic Medical Dictionary (2021) Dictionary Plus: Medicine and Health (2016) 
Gale Encyclopedia of Fitness (2017) 

Encyclopedia of Sports Medicine (2011) 
Encyclopedia of Exercise Medicine in Health and Disease (2012) 
Oxford Encyclopedia of Sport, Exercise, and Performance Psychology (2019) 
Oxford Companion to the Body (2001) 
Routledge International Encyclopedia of Sport and Exercise Psychology (2020, 2 volumes) 
Occupational Health and Safety information is essential to dealing with injuries, accidents, government and regulatory information. 


Theses and Dissertations are important unpublished resources granted and retained by universities as capstone projects, these, and 


dissertations. 


Open Education Resources (OERs) are digital ebooks and learning objects that can be used as open textbooks on a wide variety of 
general and disciplinary subjects. 


Systematic Reviews and Evidence Synthesis research involves specialty databases and resources. 


the environment virtually everywhere. Research efforts 
are being directed at enhancing patients’ resistance to 
Aspergillus rather than trying to eliminate exposure to 
the fungus. Given the growing number of people with 
immune disorders or whose immune systems have been 
suppressed in the course of treating another disease, 
research and clinical trials for new antifungal agents 
will be increasingly important in the future. 


crus 


[ Asthma 


Definition 


Asthma is a chronic inflammatory disease of the 
airways, the body’s breathing tubes, consisting of the 
bronchi and smaller bronchioles in the upper part of the 
lungs. Persistent inflammation in the airways 
tissue in the muscular walls of the airway to swe 
extra mucus to be produced. The airways beco 
rowed, blocking air flow and trapping air in the 
As a result, individuals with asthma have sympton| 


Yoga and yogic breathing techniques Prognosis 

More than half of all asthma cases in children 
resolve by young adulthood, but in some children 
with chronic infection and/or exposure to environ- 
mental pollution, cigarette smoke, and allergens, res- 
olution may be less likely. Infants and toddlers who 


Public health role and response 


Some studies have shown that yoga significantly 
helps people with asthma by teaching exercises specif- 
ically designed to expand the lungs, promote deep 
breathing, and reduce stress. Pranayama is the yogic 
science of breathing, which includes hundreds of deep 


The CDC takes several steps to combat fungal 
diseases such as aspergillosis. The Mycotic Diseases 


GALE ENCYCLOPEDIA OF ENVIRONMENTAL HEALTH, 2%" EDITION 


Exercise-induced asthma 


Individuals who do not have allergies may still 
develop a form of asthma triggered by aerobic exercise. 
These exercise-induced episodes can last for several 
minutes and leave the individual gasping for breath. 
About 12%-15% of Americans who do not have aller- 
gies are estimated to be susceptible to exercise-induced 
asthma: rates as high as 40%-90% have been reported 
among individuals who do have allergies. Inhaling cold 
air, aerobic exercise lasting more than ten minutes or 
shorter periods of very heavy aerobic exercise tend to 
trigger an exercise-induced asthma attack in susceptible 
individuals. Exposure to airborne pollutants and cer- 
tain chemicals (e.g., chlorine in pools, herbicides on a 
playing field) appear to increase the likelihood of 
asthma episodes in sensitive individuals. 


Causes and symptoms 


Causes and symptoms vary between individuals. 
Not every person with asthma has the same symptoms 
and even common symptoms may manifest in 
response to different triggers. Some children have an 
asthma attack when running or playing hard, espe- 
cially in cold weather. Upper respiratory infections, 
laughing, and crying hard can all cause an asthma 
attack. Periods of time pass without symptoms in 
some individuals, whereas others may have symptoms 
daily. Mild asthma attacks are more common than 
severe attacks, which last longer and require immedi- 
ate medical care. 


beta-blocker drugs, especially in adults. 
Inhaling tobacco smoke, cither from smoking or 

being around people who are smoking. can irritate the 

airways and trigger an asthmatic attack. Air pollu- 

tants such as wood smoke can have a similar effect. 

In addition, three factors regularly produce attacks in 

certain asthmatic individuals and may sometimes be 

the sole cause of symptoms: 

* inhaling cold air (cold-induced asthma) 

* exercising hard 

+ having stress or heightened anxiety 


Symptoms 

Asthma attacks are usually accompanied by 
warning signs and rarely happen without them. The 
most common warning signs are: 
+lack of appetite, fatigue, headache, or coughing 

(especially at night) 

+ dark circles under the eyes, less tolerance for exercise 
* tightness or pressure in the chest 
+ shortness of breath 
* wheezing 

Wheezing is often obvious, but mild asthma 
attacks may be confirmed only when the physician 
listens to the chest with a stethoscope. Besides wheez- 
ing and being short of breath, individuals may cough 
and/or may report a feeling of tightness in the chest. 
Wheezing is often loudest when individuals breathe 
out (exhale) in an attempt to expel air through the 
narrowed airways. Some people with asthma are free 


breathing techniques. These breathing exercises may 
be done daily as part of any treatment program for 
asthma, as they are an effective and inexpensive meas- 
ure that can be done anywhere. 


have persistent wheezing even without viral infections 
and those who have a family history of allergies are 
most likely to continue to have asthma into the school- 
age years. 


Most individuals with asthma respond well once 
the proper drug or combination of drugs is found and 
are able to lead relatively normal, active lives. A rela- 
tively few individuals will have progressive breathing 
difficulties and run the risk of respiratory failure 
requiring intensive treatment. About 3,400 individuals 
in the United States die from asthma each year. 


Controlled exercise 


Many people, including parents of children with 
asthma, believe that people with asthma should not 
exercise. Many parents believe it is dangerous for their 
asthmatic children to participate in sports or physical 
exercise, but physical activity has been shown to bene- 
fit all children, including those with asthma. Parents 
are advised to work with their children’s healthcare 
providers and any coach or organized sport leader to 
help plan and then carefully monitor their children’s 
physical activities. 


Prevention 


Exposure to the common allergens and irritants 
that provoke asthmatic attacks often can be reduced 
or avoided by implementing the following preventive 
measures: 


Acupuncture 


«Identify the specific trigger of asthma attacks. 
Reducing exposure to known triggers is the best 
way to prevent attacks. 

* If the individual is sensitive to a family pet, remove 
the animal from the home. If this is not acceptable, 
keep the pet out of the bedroom (with the bedroom 
door closed), remove carpeting, and keep the animal 
away from upholstered furniture. 


Acupuncture can be an effective treatment for 
asthma. It is used in TCM along with dietary changes. 
Acupressure also can be used as a self-treatment and 
prevention for asthma attacks. The Lung | points in 
acupuncture, used to stimulate breathing, can be 
found on the chest easily. These are sensitive, often 
knotted spots on the muscles that run horizontally 
about an inch below the collarbone and about two 


Cramer, D. A., MD, & Culvert, L. L. (2019). Asthma. In J. L. Longe (Ed.), The Gale 
Encyclopedia of Environmental Health (2nd ed., Vol. 1, pp. 53-62). Gale. 
https://link.gale.com/apps/doc/CX2491100031/GVRL?u=st46245 &sid=bookmark- 
GVRL&xid=9e5acdOf 
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Articles 


Journal articles are scholarly works that go through a quality control process called peer-review before they are published. 


MEDLINE is available via OVID, PubMed, SciFinder-n and Web of Science Complete. Web of Science Complete includes Web of Science 


Core Collection, BIOSIS and more. 
Several databases provide access to regional, national and international news articles. 


A select list of databases that include scholarly articles are listed below. 


* Google Scholar z ° Sport Discus ¢ 


© Find Peer-reviewed papers, theses, by © Scholarly literature covering all aspects of sport including, recreation, exercise physiology, sports medicine, 


societies, repositories, universities a coaching, physical fitness, the psychology, history and sociology of sport, training, and conditioning. 


e Off-Campus access to Brock resources 


© Find journal articles and book content. 


follows: 
1. Click on Scholar Settings 
2. Select ‘Library links’ from the left 


3. Type Brock in the Library links box 
4. Select Brock in the resulting list © International literature on biomedicine, allied health fields and biological and physical sciences, 


© Permitted Uses 


more info... 


e MEDLINE - via OVID c 


5. Click on the ‘Save’ button humanities, and information science as they relate to medicine and health care. 
6. Follow the Find it @ Brock links to © Coverage: 1946-current 


e Web of Science Core Collection z © Permitted Uses 


© Scholarly resources across all discipli wrestle ais 


° Access to Cited Reference searching. | * Embase ¢ 


© Includes Proquest Dissertations and Comprehensive biomedical database including more than 30 million records from more than 8,500 journals. 
© Permitted Uses Notable coverage of drug and pharmaceutical research, pharmacology and toxicology as well as robust 
more info... international content. 
Coverage: 1974-current 


Permitted Uses 
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Academic Search Complete, AgeLine, BASE, BioOne Complete, bioRxiv, CINAHL 
Complete, CORE, Dimensions, Directory of Open Access Journals (DOAJ), Education 
Source, Elicit, Embase, figshare, Gender Studies Database, Google, Advanced 
Google, Google Books, Google Scholar, Keenious, MEDLINE via PubMed, MEDLINE 
via OVID, MEDLINE via Web of Science Complete, Omni, Open Alex, ORCID, OSF 
Preprints, Oxford Reference, Paperity, PLOS, Politics Collection, ProQuest Sociology 
Collection, PsycINFO, ResearchGate, ResearchRabbit, Scholars Portal E-Journals, 
SciELO, Scite, Scilit, Seopus, Semantic Scholar, Sport Discus, The Lens, Web of 
Science Core Collection, WorldWideScience.org, WorldCat, Zenodo... 


MEDLINE, Embase, Web of Science Core Collection, Sport Discuss, Education 
Source, PsycINFO, Academic Search Complete... 


MEDLINE via PubMed, via Web of Science Complete... 


People also ask 


htt ps ://www. go og | e, ca/ What exercise is best for asthma? 


Is it OK to exercise with asthma? 
What is the difference between asthma and exercise-induced asthma? 


What is the name for exercise asthma? 


Coagle asthma* exercis* > 4 
yd Asthma Canada 


https://asthma.ca > get-help » exercising-asthma 


Asthma & Exercise 
It's important to note that the benefits of regular exercise almost always outweigh the risks 
associated with exercise-induced asthma. These benefits include: ... 


Q All J) Images [) Videos Shopping @ News’ : More 


sw Mayo Clinic 
https://www.mayoclinic.org > syc-20372300 
Exercise-induced asthma - Symptoms & causes 
Exercise-induced asthma is when the airways narrow or squeeze during hard physical 
activity. It causes shortness of breath, wheezing, coughing, and other ... 
Overview - Symptoms - When to see a doctor - Causes 


Healthline 
https://www.healthline.com > health » exercise-for-as... } 
Exercise for Asthma: Best Exercises, Benefits, and More 
Jan 28, 2020 — What exercises are best for people with asthma? - Swimming - Walking - 
Hiking - Recreational biking - Short-distance track and field - Sports ... 
Exercise and asthma - Best exercises - Tips for exercising with asthma 


a Johns Hopkins Medicine 
https://www-.hopkinsmedicine.org > health >» asthma-a... 
Asthma and Exercise 
However, don't completely avoid exercise. In fact, exercise is very beneficial to people with 
asthma. It can improve their airway function by strengthening ... 


https://www.google.ca/advanced_ search Google 


Advanced Search 


Find pages with... 

all these words: exercise asthma children 

this exact word or phrase: 

any of these words: training performance rehabilitation therap* 
none of these words: 


numbers ranging from: 


Then narrow your results 

by... 

language: any language 

region: any region 

last update: anytime 

site or domain: 

terms appearing: in the title of the page 


file type: Adobe Acrobat PDF (.pdf) 


usage rights: not filtered by license 


IDEA Health & Fitness Association 

https-//www.ideafit.com > personal-training » what-ar.. } 
"What are your suggestions for working with clients who ... 
Feb 8, 2018 — The trick to training clients who have exercise-induced asthma is in 
the warm-up. Warm-ups that have intense bouts with rest between them ... 


atte American College of Allergy, Asthma and Immunology 
' https://acaai_org » Asthma > Types of Asthma : 


Exercise-Induced Bronchoconstriction (EIB) 
Montelukast, a leukotriene receptor inhibitor, is also approved for the treatment of 
exercise-induced asthma symptoms. Taken once daily, this medication can ... 


Taylor & Francis Online 
https://www.tandfonline.com >...» Volume 4, Issue4 


Physiotherapy and intensive physical training in ... 
by M Emtner - 1999 - Cited by 7 — One such tool is physical exercise, another is education. 
Persons with mild to moderate asthma are able to exercise at a maximal intensity level ... 


© Lung Health Foundation 
https:/Munghealth.ca » ..»A-Z Library» COPD } 


- Lung Health Foundation - COPD Management 
... pulmonary rehabilitation (PR) programs. For people with chronic lung disease like COPD, 
regular exercise results in fewer flare-ups and hospitalizations and ... 


Wiley Online Library 
https://onlinelibrary.wiley.com > doi» abs>ppul 
Exercise rehabilitation in pediatric asthma: A systematic ... 


by J Jiang - 2022 — Abstract Objective This systematic review delineates various exercise- 
based pulmonary rehabilitation (PR) designs and quantifies how they ... 


https://brocku.ca/library/ 
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se Journals 


Advanced Search & Omni Searc 


https://scholar.google.ca/ 


Google Scholar asthma’ exercis* child* 


Articles About 341,000 results (0.10 sec) 


Any time Showing results for asthma” exercise* child* 
Since 2024 Search instead for asthma* exercis* child* 
Since 2023 


Since 2020 Obesity, asthma, and exercise in child and adolescent health [HTML] nih.gov 
Custom range... KD Lu, K Manoukian... - ... exercise science, 2016 - journals.humankinetics.com 
... mechanisms linking asthma, obesity and exercise are often ... of assessing aerobic fitness in 
Sort by relevance children. Addressing these gaps could ... of asthma, physical inactivity, and obesity in children. _.. 
Sort by date vy Save 99 Cite Cited by 38 Related articles All 7 versions 


Any type Childhood asthma and exercise [HTML] Oup.com 
Review articles D Hughes - Paediatrics & child health, 2014 - academic.oup.com 
... Some of these activities provoke respiratory symptoms in the asthmatic child, a ... child not 
include patents previously known to have asthma. When physical activity causes symptoms in an asthmatic child... 
Y include citations yy Save 99 Cite Cited by 17 Related articles All 5 versions 


Create alert Children with asthma and physical exercise: effects of an exercise programme 
NHM4J van Veldhoven, A Vermeer... - Clinical ..., 2001 - journals.sagepub.com 
... a physical exercise programme for children with asthma on an ... -seven children with clinically 
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ABSTRACT 
Background: Asthma is the most common disease in childhood. Appropriate management 
exercise enable children to enjoy a good quality of life (Qot). 
function, 


physical activity (PA), and QoL 


children aged 7-14years attending a Pediatric Asthma Clinic were 
three validated 


Fifty-four 
included. All children underwent spirometry and 


seif-administered 
The Godin Leisure-Time Exercise Questionnaire (GLTEQ), the ACT (Asthma 


Control Test), and the DISABKIDS for QoL 


Results: Mean age of the study population was 11.43(22.1), BMI kg/m? (20.82 3.9), FVCpp 


(97.1% +124), and FEV pp (99.7% 212.43), ACT (23.423). The GLTEQ revealed that only 3% 
of the studied population presented satisfactory activity, while 86% were sedentary. Both 
FEVIpp, and PA were significantly correlated to the children's QoL ((: 0.55, 99.0001), and 


reasonable asthrna control, the children exhibited low physical activity 
correlated to their Qol Families of asthmatic children should be 
educated to highlight the benefits of exercise and increase the PA of their children. 


Introduction 


Asthma remains the most frequent disease of child- 
hood (1,2). It is estimated that almost one out of five 
children aged 13-l4years has asthma in 
English-speaking countries of North America, Europe, 
and Australasia, while an estimated 8.6% of the pop- 
ulation aged 18-45 years report asthma symptoms 
(attacks of wheezing or whistling breath) in the past 
12 months (3). In Greece, asthma is a significant con- 
tributor to total childhood morbidity. Following the 
global trend, the prevalence of asthma in Greece has 
been rising during the last three decades (4,5). The 
degree to which asthma affects health-related quality 
of life (HRQoL) depends on various factors, the most 
critical being asthma control (3,6). Appropriate asthma 
management can enable children to enjoy a good 
quality of life. Therefore, asthma management through 
additional individual exercise programs may positively 
affect daily problems by enhancing lung function and 
encouraging participation in collective activities 
despite the disease (7). Studies have also demonstrated 
that through exercise, asthma exacerbations are both 


reduced and prevented (8). Therefore, physical activity 
(PA) can positively affect asthma control among asth- 
matic children by improving their physical fitness. 
This can reduce the threshold of triggers causing 
asthma symptoms, leading to decreased medication 
use and increased quality of life (9). 

Current evidence shows that regular physical activity 
improves general health and can positively impact 
asthma outcomes, such as exercise capacity, asthma 
control, and quality of life (10,11). Despite this, many 
asthma patients do not engage in regular physical activ- 
ity because they mistakenly believe they should restrict 
exercise participation. Children with well-controlled 
asthma should not refrain from physical activity (12,13). 

The aim of the study was to assess PA and QoL 
among children with well-controlled asthma; the second- 
ary aim was to evaluate the correlation between PA and 
lung function on the one hand, and QoL, on the other. 


Methods 


In the present prospective study, 54 children aged 
7-14years (59% male, 41% female) with well-controlled 
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intermittent and mild persistent asthma without any 
other co-morbidities were included (14). Asthma con- 
trol is defined as the degree to which disease man- 
ifestations are reduced or removed by therapy (15). 
Asthma control was evaluated with a detailed history 
of asthma symptoms, sleep disturbances, limitation 
of activity, and frequency of reliever use in the past 
four weeks (14,15). Demographics and patient char- 
acteristics were collected at the Pediatric Outpatient 
Asthma Clinic of a tertiary referral hospital over 
12months. All children underwent spirometry per- 
formed by experienced personnel and completed 
three self-administered questionnaires, as part of their 
evaluation, without knowing the purpose of the study, 
to ensure objective and blinded results. The Godin 
Leisure-Time Exercise Questionnaire (GLTEQ) is a 
simple, reliable, and effective tool for assessing phys- 
ical activity among children and adolescents 
(Appendix 1) (16,17). It estimates physical activity 
over a typical week and is divided into three cate- 
gories of intensity expressed as METs (Metabolic 
equivalent of task). GLTEQ is expressed in units 
(strenuous > 24, moderate 14-23, mild <14), ranking 
individuals from the highest to the lowest. The sec- 
ond questionnaire used was the ACT (Asthma Control 
Test), ranging from 5 to 25 (a score over 19 refers 
to reasonable asthma control) (Appendix 2) (18-20). 
The third questionnaire was the DISAKIDS question- 
naire to assess the quality of life. The questionnaires 
used were the DISABKIDS chronic generic measure— 
long form (DCGM-37) and the DISABKIDS 
Condition-specific modules for asthma (Appendices 3 
and 4). The DISABKIDS chronic generic module 
(DCGM37) consists of 37 rating-scaled items assigned 
to six dimensions: Independence, Emotion, Social 
inclusion, Social exclusion, Limitation, and Treatment. 
These scales have shown satisfactory internal consis- 
tencies, ranging from a % 0.79 (Social inclusion) to 
a % 0.90 (Emotion). Therefore, these six dimensions 
can be combined to produce a general score for 
HRQolL (health-related quality of life). The 
condition-specific asthma questionnaire (DISABKIDS 
Asthma Module) consists of two domains: the impact 
domain (six items) concerning limitations and symp- 
toms and the worry domain (five items) concerning 
fears related to asthma. The internal consistency of 
the impact domain is a 4 0.83 and a % 0.84 for the 
worry domain (21). 

The respiratory function was evaluated with spi- 
rometry [FVC= Forced Vital Capacity- (L)], [FEV, 
(Forced Expiratory Volume) -(L)] and [FEF,. ... 
(Forced Expiratory Flow) - (L/s)]. The children and 
their parents were informed about the procedure for 


completing the questionnaires and consented to par- 
ticipate. The local ethics committee approved the 
study. The time required to complete the question- 
naires was approximately 20-25 min. 


Statistical analysis 


The Student's t-test and the Mann-Whitney test were 
used to evaluate the association between normally 
distributed and skewed continuous variables, respec- 
tively, with a categorical variable consisting of two 
groups. The Pearson correlation coefficient was used 
to estimate the correlation between the different 
parameters. A probability value of 5% was considered 
statistically significant (p<0.05). All calculations were 
conducted using SPSS for Windows (v19, SPSS Inc, 
Chicago, IL, USA). The patients’ characteristics data 
were expressed as mean +SD. 


Results 


Demographics of the study population (all were 
Caucasians living in a rural area) are shown in Table 
1. The mean age of the study population was 
11.43(£2.1), 59% boys, BMI, kg/m? (20.8+3.9), FVCpp 
(97.1% +12.4), and FEVIpp (99.7% +12.43), ACT 
(23.443). The 98% of the study population showed 
well-controlled asthma with an ACT score >19. The 
GODIN physical activity questionnaire revealed that 
only 3% of the studied population presented strenuous 
exercise, 11% presented moderate exercise, and the 
majority (86%) led a more sedentary lifestyle (light 
exercise). (Figure 1). 

The results of the Quality-of-Life questionnaires 
are shown in Figure 2. The most restraining adversely 
affected parameters were the sense of social exclusion 


Table 1. Characteristics of the asthmatic children. 


(stigma, feeling left out), social inclusion (acceptance 
of others, positive social relationships), the worry 
about the disease and medication burden. In addition, 
FEV Ipp, as well as physical activity, showed a signifi- 
cantly but moderate correlation to the children’s qual- 
ity of life (r*: 0.55, p:0.0001) and (r*: 0.45, p-0.003), 
respectively (Figures 3 and 4). However, no significant 
correlation was found between the physical activity 
level and FEV1pp (Figure 5). 


Discussion 


In the present study, we evaluated the level of physical 
activity among children with well-controlled asthma 
and assessed the correlation of PA with QoL and lung 
function. The results demonstrated that most children 
showed low physical activity levels despite their 
well-controlled asthma. The sense of social exclusion, 
social inclusion, the worry about asthma, and medi- 
cation burden were the most significant affected 
parameters of their QoL. Furthermore, we showed a 
strong correlation between QoL, respiratory function, 
and PA. These findings highlight the need for appro- 
priate education of asthmatic children and their fam- 
ilies to encourage them to engage in physical activities 
by emphasizing the benefits of exercise and assuaging 
the family fears regarding exercise-induced dyspnea 
among asthmatic children with well-controlled asthma. 


3%. 


= mild exercise 


= moderate exercise 


= strenuous exercise 


Figure 1. The physical activity level of the study population. 
The Godin Leisure Time Exercise (GLTE) questionnaire. 


Quality of Ute (teeal score) 


Figure 3. Physical Activity was significantly correlated to the 
children’s Qol (r*:0.45, p:0.003). 


Quality of Life (Total score) 


Figure 4. The respiratory function (FEV1pp) was significantly 
correlated to the children’s Qol (r*: 0.55, p:0.0001). 


GODIN score 


Figure 5. The level of Physical Activity did not correlate sig- 
nificantly with the FEV1pp. 
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Physical activity plays an essential role in child- 
hood growth. However, the rates of physical activity 
have significantly declined, and sedentary time has 
markedly increased over the last decades (22). 
Concerning physical exercise, almost half of Greek 
children stand below the recommended duration of 
at least one hour per day of physical activity (23). 
The sedentary level of the children with asthma in 
our study may reflect the current activity level in 
children without asthma. The lung function param- 
eters and the ACT questionnaire scale demonstrated 
that asthma was well controlled among the children 
in our study, but their GLTEQ scale revealed that 
the majority had a sedentary lifestyle (Figure 1), as 
only 3% were active. Although our results regarding 
the level of physical activity of asthmatic children 
agree with other studies (24-26), there is also data 
showing no evidence that asthmatic children are 
involved in less physical activity compared to healthy 
peers (27). Several factors may contribute to the inac- 
tivity of asthmatic children. While exercise is a com- 
mon trigger for bronchoconstriction in asthmatic 
children, the fear of an asthma attack emerged as the 
main barrier to exercise, as reported by Winn et al. 
(28). Additional factors contributing to the inactivity 
of asthmatic children include negative self-efficacy, 
child and parents health beliefs, and less frequent 
advice about exercise they receive from physicians 
and teachers than their healthy peers (22,24,25). 
Parents believe that physical activity can worsen their 
children’s asthma symptoms is an essential factor 
associated with their restrictive attitudes toward phys- 
ical activities (9). As this behavior may discourage 
children from having an active, healthy lifestyle, it is 
vital to appropriately evaluate, effectively treat, and 
counsel the asthmatic family that they do not need 
to avoid physical activities and can be stimulated to 
be fully active. An effective asthma self-management, 
education, and empowerment program can increase 
physical activity among children with well-controlled 
asthma (29). 

Despite well-controlled asthma, the most affected 
parameters of our study population QOL were social 
exclusion (stigma, feeling left out), social inclusion 
(acceptance of others, positive social relationships), 
worry about their disease, and medication burden 
(Figure 2). Stelmach et al. and Tibosch et al. showed 
few impairments in asthma-related QoL (30,31). On 
the other hand, Banjari et al. showed that significantly 
poorer quality of life was observed in children with 
uncontrolled asthma (32). 


Although respiratory function values are usually 
within normal ranges in asthmatic children, the FEV1 
decrease is associated with the disease's worsening, 
present or upcoming exacerbation, and exercise-induced 
bronchoconstriction (EIB) (25,33). Therefore, FEV1 
is one of the most used clinical parameters for diag- 
nosing and grading asthma severity (34). Also, as 
assessed by FEV1, asthma severity can predict the 
disease’s progression, the patient's functional impair- 
ment, and QoL. Our study showed that respiratory 
function was significantly correlated to the children's 
QoL (Figure 3). Similar results were found by Levy 
et al., who used the PAQLQ (Pediatric Asthma 
Quality of Life Questionnaire) in a subgroup of chil- 
dren with well-controlled asthma (35). 

As long as there is adequate asthma control, rou- 
tine exercise has been proven safe in children with 
asthma (22). Regular PA by children and adolescents 
with asthma is associated with improving disease 


medical visits, and the number of medications used 
to control asthma (9,36). Moreover, as the most com- 


the Winter and Summer Olympic Games from 2002 
to 2010, the asthmatic athletes outperformed their 
healthy peers, taking more medals during the 
Olympics than their healthy peers (37). 

Our data showed a significant correlation between 
physical activity and QoL (Figure 4). In this domain, 
the recent literature is conti . Basso et al. (38) 
and Fanelli ect al. (39) in children and adolescents 
reported that physical activity is related to a better 
QoL. On the other hand, Matsunaga et al. (10) found 


tion. Contrarily, in a 10-week randomized controlled 
trial (RCT) of aerobic exercise in 38 children with 
asthma, Abdelbasset et al. reported significant 
improvements in pulmonary function, including 
FEV pp, FVCp, VO2max, and all dimensions of QoL 
in the exercise group compared to control (40). In 
addition, Ram et al., in a meta-analysis reviewing 
eight studies with a total of 226 subjects, showed that 


physical training improves cardiopulmonary fitness 
without changing lung function (41). 

Despite the effects of exercise on asthma outcomes, 
a particular form of exercise has not been proven 
more beneficial than others. An RCT of three differ- 
ent exercise interventions (swimming, football, and 
basketball) and a control group in children with 
asthma showed a significant improvement in lung 
function, their asthma symptoms, and general 
well-being in the swimming group compared to the 
others (42). Lahart and Metsios reported in a 
meta-analysis of the effects of swimming in non-elite 
or noncompetitive swimmers that children/adolescents 
with asthma presented substantial improvements in 
VO2max and PEF, significant reductions in bronchial 
hyper-responsiveness, improvements in 
exercise-induced bronchoconstriction, methacholine 


challenge test performance compared to controls (43). 


Limitations of the study 


The small sample size and the fact that the majority (86%) 
of the children had a sedentary lifestyle are potential lim- 
itations of the study. Moreover, we used the GODIN phys- 
ical activity questionnaire to assess physical activity. 


ee OL 
physical activity questionnaires are less sensitive than phys- 
ical activity assessed with accelerometry, it has been shown 
that the physical activity questionnaire might be used as 
a low-cost and easy-to-use PA screening tool for ruling 
out physical inactivity in a portion of the pediatric asthma 
population (20). 


Conclusions 


Our study showed that despite reasonable asthma 
control, the children presented low levels of physical 
activity, which negatively correlated to their quality 
of life. In children and adolescents with asthma, the 
disease may reduce the perceived capability to par- 
in the sedentary lifestyle. Therefore, families of asth- 
matic children should be educated on the benefits of 
exercise and the minimal risk of dyspnea among 
well-controlled asthmatic children in order to increase 
their physical activity. 


Acknowledgements 
We would like to thank all children with asthma and their 
families participating in the study. 


Competing interests 
None declared. 


Conflict of interest statement 
All authors would like to confirm that there is nothing to 


Elpis Hatziagorou @ http://orcid.org/0000-0001-9505-2054 


References 


1. Song P, Adeloye D, Salim H, Dos Santos JP, Campbell 
H, Sheikh A, Rudan I. Global, regional, and national 
prevalence of asthma in 2019: a systematic analysis 
and modelling study. J] Glob Health 2022;12:04052. 
doi:10.7189/jogh.12.04052. 

. Abbafati C, Abbas KM, Abbasi-Kangevari M, Abd-Allah 
F, Abdelalim A, Abdollahi M, Abdollahpour I, 

KH, Abolhassani H, Aboyans V, et al. Global 
burden of 369 diseases and injuries in 204 countries 
and territories, 1990-2019: a systematic analysis for 
the Global Burden of Disease Study 2019. Lancet 
2020;396(10258):1204-1222. doi:10.1016/S0140- 
6736(20)30925-9. 

. Sullivan PW, Ghushchyan V, Navaratnam P, Friedman 
HS, Kavati A, Ortiz B, Lanier B. The national burden 
of poorly controlled asthma, school absence and pa- 
rental work loss among school-aged children in the 
United States. | Asthma 2018;55(6):659-667. dot:10.1 
080/02770903.2017.1350972. 

. Antonogeorgos G, Liakou E, Koutsokera A, Drakontaeidis 
P, Thanasia M, Mandrapylia M, Fouzas S, Ellwood P, 
Garcia-Marcos L, Panagiotakos DB, et al. Parental ed- 
ucation moderates the association between indoor 
moisture environment and asthma in adolescents: the 
Greek Global Asthma Network (GAN) cross-sectional 
study. BMC Public Health 2022-22(1):1-9. doi:10.1186/ 
$12889-022-13065-4. 

. Anthracopoulos MB, Liolios E, Panagiotakos DB, 
Triantou K, Priftis KN. Prevalence of asthma among 
schoolchildren in Patras, Greece: Four 
surveys during 1978-2003. Arch Dis Child 
2007;92(3)-209-212. doi:10.1136/ade.2006.106153. 
Network GA. The Global Asthma Report. 2014. http-// 
globalasthmareport.org/resources/Global_Asthma_ 
Report_2018.pdf 

. Reichenberg K, Broberg AG. Quality of life in childhood 
asthma: use of the Paediatric Asthma Quality of Life 
Questionnaire in a Swedish sample of children 7 to 9 
years old. Acta Paediatr 2007;89(8)-989-995. dok10.1111/). 
1651-2227.2000.tb00423.x. 


Home Insert Design Layout References Mailings Review View Zotero 


7 if 45 Document Preferences 
ai rf % 
e Refresh 


Add/Edit Add/Edit ~~ | 
Citation Bibliography $= Unlink Citations 
Zotero 


reported that physical activity is related to a better 
Qol. On the other hand, Matsunaga et al. (10) found KINE 4F84 Paper 
no correlation between physical activity, asthma con- 
trol, spirometry, and QoL. 


Childhood exercise and asthma has limitations... According to Peftoulidou et al. 
(2023) their study commented that there was a “poor correlation between 
SHH Contrarily, in a 10-week r =p respiratory function and physical activity, probably because most children (86%) 


trial (RCT) of aerobic exercise in 38 children with were sedentary despite well-controlled asthma and good lung function” (p. 1034). 
asthma, Abdelbasset et al. reported significant 


References 


Peftoulidou, P., Gioulvanidou, M., Chrysochoou, E.-A., & Hatziagorou, E. (2023). 
Physical activity and quality of life in children with well-controlled asthma. Journal 
of Asthma, 60(5), 1031-1037. https://doi.org/10.1080/02770903.2022.2123742 


MEDLINE via Ovid 


Search History (12) A 


Results 
[|] #4 Searches 
42224 
o 1 exp Asthma/ph, pp, th [Physiology, Physiopathology, Therapy] 
89326 
[] 2. *Exercise/ 
316 
[] 3  1and2 
118143 
[] 4  *Asthma/ 
: : : 1528427 
[_] 5 (exercise* or train* or therap* or perform*).m_titl. 
8095 
[] 6 4and5 
[] 7. “asthma*”.m_titl. re 
[] 8 Sand7 8044 
[_] 9  (school* or child*).m_titl. 980177 
[] 10 8and9 1324 
[] 1 3ort0 Lid 
[_] 12 _ limit 11 to (english language and yr="2000 -Current” and "child (6 to 12 years)" and journal article) 492 


28. Determinants of @xercisé capacity in children and adolescents with severe therapy-resistant asthma. a 


Schindel CS, Schiwe D, Heinzmann-Filho JP, Gheller MF, Campos NE, Pitrez PM, Donadio MVF 
Journal of Asthma. 59(1):115-125, 2022 Jan. 


Complete Reference 


[Journal Article. Research Support, Non-U.S. Gov't] Q Find Similar 


UI: 33026845 Q Find Citing Articles 


Digital Object Identifier 
https:/ /dx.doi.org/10.1080/02770... 


Authors Full Name 
Schindel, Claudia Silva, Schiwe, Daniele, Heinzmann-Filho, Joao Paulo, Gheller, Mailise Fatima, Campos, Natalia Evangelista, Pitrez, Paulo Marcio, Donadio, Marcio Vinicius Fagundes 


Find it @ Brock 


Abstract ~ & Cite 5) +MyProjects © +Annotate 


Schindel, C. S., Schiwe, D., Heinzmann-Filho, J. P., Gheller, M. F., Campos, N. E., 
Pitrez, P. M., & Donadio, M. V. F. (2022). Determinants of exercise capacity in 
children and adolescents with severe therapy-resistant asthma. Journal of 
Asthma, 59(1), 115-125. https://doi.org/10.1080/02770903.2020.1833915 


JOURNAL OF ASTHMA 
2022, VOL. $9, NO. 1, 115-125 
hitps://dol orgy 10. 1080902770903 20201833915 


EXERCISE PHYSIOLOGY 


Taylor & Francis 


Tate & Francs Gouge 


icone] 


Determinants of exercise capacity in children and adolescents with severe 


therapy-resistant asthma 


Claudia Silva Schindel, pho” @, Daniele Schiwe, asc* @, Jodo Paulo Heinzmann-Filho, PhD* 9. 
Mailise Fatima Gheller, et” @, Natalia Evangelista Campos, msc” @, Paulo Marcio Pitrez, PhD 


Marcio Vinicius Fagundes Donadio, pro” @ 


©, and 


“Laboratorio de Atividade Fisica em Pediatria, Centro Infant, Pontificia Universidade Catolica do Rio Grande do Sul (PUCRS), Porto 
Alegre, Brazil; “Centro infant, Pontificia Universidade Catélica do Rio Grande do Sul (PUCRS) and Hospital Moinhos de Vento, Porto 


tory volume in one second (FEV,) was 91.3+92%. EIB occurred in 54.2% of patients. In 
CPET, the peak oxygen uptake (VO2peq) was 34.1+7.8mL kg”! min”'. A significant correl- 
ation between ventilatory reserve and FEV, (r=0.57; p= 0.003) was found. Similarly, there 

correlation between CPET and percent of FEV, fall in the EIB test for both 


that has a high prevalence among children and is con- 
sidered a leading cause of hospitalization worldwide 
(1). Regarding disease severity, 5 to 10% of asthmatic 
patients have severe asthma (2,3), requiring high-dose 
prophylactic medication, such as inhaled corticoste- 
roids, with variable response to drug therapy. A subset 
of children with severe asthma not responding 
adequately to treatment and not controlled despite 
best available clinical management has been classified 
as having severe therapy-resistant asthma (STRA) (4). 
Children with STRA have recurrent wheeze, cough, 
shortness of breath, disturbed sleep due to symptoms, 
continued use of medication, frequent emergency 
department visits and hospitalizations, missed school 
days and difficulty performing physical activ- 
ities (5-7). 


Reduced exercise tolerance is an important compo- 
nent of the disease that appears to be related to fac- 
tors such as the degree of resting airflow obstruction, 
decreased ventilatory capacity, greater perceived dys- 
pnea, and the occurrence of exercise-induced bron- 
choconstriction (EIB). These factors may contribute to 
premature cessation of physical activity, leading to a 
more sedentary lifestyle (5-8). However, it remains 
unclear which mechanisms are associated with the 
level of physical fitness in patients with STRA. 
Therefore, the assessment of exercise capacity is an 
important tool to objectively measure exercise intoler- 
ance, allowing for a safe and individualized exercise 
prescription (6,9). Cardiopulmonary exercise testing 
(CPET) is considered the gold standard for assessing 
exercise capacity, providing objective information on 
the level of physical fitness and the main determinants 
of exercise intolerance (10). Previous studies have also 
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| ABSTRACT 


Objective: To investigate the effect of levels of physical activity on asthma control in children. 
Methods: A cross-sectional study, including public school students aged 8 to 12 years, of both 
sexes, with asthma, from a capital and a medium-sized cities in Southern Brazil. At home, the 
students answered the questionnaire on levels of physical activity and disease control. Results: 
A total of 482 schoolchildren with asthma participated in the study, with mean age of 10.9+2.2 
years, and 253 (52%) were girls. Regarding disease control, 50% had controlled asthma, and 67% 
were considered sedentary. Schoolchildren with controlled asthma were more active than those 
with uncontrolled asthma (p=0.032). Active schoolchildren were more likely to have asthma 
controlled (OR=1.5; 95%CI: 1.04-2.25). Conclusion: The results demonstrated an association 
between physical activity levels and asthma control. More active schoolchildren were more likely 
to have asthma controlled. 


Keywords: Asthma; Exercise; Sedentary behavior; Child; Adolescent 


| RESUMO 

Objetivo: Investigar o efeito dos niveis de atividade fisica no controle da asma em criancas. 
Métodos: Estudo transversal, incluindo escolares da rede pdblica, de 8 a 12 anos, de ambos 
Os sexos, com asma, de uma Capital e de uma cidade de porte médio da Regiao Sul do Brasil. 
Os escolares responderam, em seus domicilios, um questionario de néveis de atividade fisica e 
de controle da doenca. Resultados: Participaram da pesquisa 482 escolares com asma, com 
média de idade de 10,9+2,2 anos, e 253 (52%) eram meninas. Quanto ao controle da doenca, 
50% apresentavam asma controlada e 67% foram considerados sedentarios. Os escolares com 
asma controlada foram mais ativos do que os com asma nao controlada (p=0,032). Os escolares 
ativos tiveram mais chance de ter a asma controtada (RC=1,5; IC95%: 1,04-2,25). Conclusao: Os 
resultados demonstraram associacao entre os niveis de atividade fisica e controle da asma. Os 
escolares mais ativos apresentaram mais chance de ter a asma controlada. 


Descritores: Asma; Exercicio; Comportamento sedentario; Crianca; Adolescente 


| INTRODUCTION 


Asthma is considered the most prevalent chronic disease in the pediatric 
age groups, affecting from 8.7 to 30.8% of this population in different Latin 
American countries.") Due to its multifactorial etiology, compliance with 
treatment and control of the disease can be influenced by various factors.'?) 
Absence of adequate control results in exacerbations and hospitalizations. In 
Brazil, there are approximately 110 hospitalizations for every 100 thousand 
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Moving more: physical activity and its positive effects 
on long term conditions in children and young people 
Paul Dimitri,’ Kush Joshi,’ Natasha Jones,’ on behalf of the Moving Medicine for 


Children Working Group 


ABSTRACT 

While the benefits of regular participation in physical 
activity in children and young people are clear, 
misconceptions have developed about the possible 
negative effects and potential complications of exercise 
‘on long-term conditions such as epilepsy, asthma and 
diabetes. Over the last decade evidence has emerged 
supporting the positive impact that physical activity has 
on long-term conditions. Previous concems were raised 
about the risks of hypoglycaemia in children with type 

1 diabetes mellitus (T1DM) thus limiting particpation 

in sports. importantly, physical activity improves the 
metabolic profile, bone mineral density, cardiorespiratory 
fitness and insulin sensitivity while lowering mortality 
risk in children with T1DM. Children with asthma were 
prevented fram doing exercise due to concems about 
Precipitating an acute asthmatic episode. To the contrary, 
physical activity interventions have consistently shown 
an increase in cardiovascular fitness, physical capacity, 
asthma-free days and quality of life in chidhood 
asthmatics. Children with epilepsy are often excluded 
from sports due to concerns relating to increased seizure 
frequency, yet evidence suggests that this is not the case. 
The evidence supporting physical activity in childhood 
survivors af cancer is growing but still primarily confined 
to patients with acute lymphoblastic leukaemia 
Participation in sports and physical activity also reduces 
mental health problems developing in adolescence. 
While further research is required to investigate benefits 
of physical activity on specific aspects of long-term 
conditions in children, in general this group should be 
advised to increase participation in sports and exercise 
as a means of improving long-term physical and mental 
health. 


INTRODUCTION 
It has long been known that phy 


sport have a posites par oe | Dimitri, P., Joshi, K., & Jones, N. (2020). Moving more: Physical activity and its positive 


mental health of children and yout] 


ca where show’ SS") effects on long term conditions in children and young people. Archives of Disease in 


improvements in lean mass and a 


Physical inactivity is responsible f 
deaths and is estimated to cost D 
annually, and yet our population is around 20% 
less active than 50 years ago. Access to appro- 
priate healthcare and support for children with 
long-term conditions will ensure that they are able 
to manage their condition well, reducing ill health 
and further deterioration or secondary co-morbidi- 
ties. For many caregivers and clinicians, the benefits 


ars and iapeovedionsxem tel CAj/dhood, 105(11), 1035-1040. https://doi.org/10.1136/archdischild-2019-318017 


What is already known on this topic? 


> Alot of misconceptions about the risks of 
participating in physical activity and sports 
have developed for children with long-term 
conditions with no supporting evidence. 

> Lack of physical activity leads to one in six 
deaths in the UK and our population is 20% less 
active than 50 years ago. 


What this study adds? 


> Physical activity advice should form part of the 
consultation for children and young people with 
long-term conditions and should be encouraged 
Garcumn Sigg & benefits of physical 

e cal 

¥ activity for children and young people 
long-term conditions should be readily available 
to those delivering and participating in physical 

» Polley makers should ensue that children 
with long-term conditions are supported 
to participate in physical activity and not 
prevented from exercising due to fear of 
misconception. Investment into the promation 
and prescribing of physical activity for children 
with long-term conditions is required. 


of physical activity for children and young people 
are poorly understood, and importantly miscon- 
ceptions have evolved over time about potential 
risks of partaking in sports and exercise for certain 
conditions such as epilepsy and diabetes. A signifi- 


term conditions and provides clear evidence of the 
benefits of regular and sustained physical activity 
for the health and management of children and 
young people with chronic conditions. Evidence 
in this review was derived from a more detailed 
review process of each long-term condition carried 
out by sub-groups within the Moving Medicine for 
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MARY AND JEFF BELL 


Original article 


Secular trends in aerobic fitness performance in 13— 
18-year-old adolescents from 1976 to 2001 


P RT Huotari,’ H Nupponen,? L Laakso,’ U M Kujala? 


PRT Huotari, Department in 
‘Sport Sciences, University 
of Jyviskyld, PL 35, 40014 


‘ABSTRACT 

Objective Jo analyse the secular trends in aerobic 
fitness performance and some of its determinants [body 
mass index (BMI) and leisure time physical activity 
({LTPA)) in adolescents. 

Design Cross-sectional population-based studies in 1976 
and 2001 in Finland. A stratified random sample of Finnish 
13--18-year-old adolescents was studied in 1976 

(n= 717; 384 boys and 333 gels) and in 2001 (n 558: 
305 boys and 253 girls). The main outcome measure was 
aerobic fitness, estimated with a 2000 m {for bays) and 
1500 m (for girls} running test; the weight and height of 
participants were also measured. Self-reported weekly 
frequancy of LTPA of at least 30 min duration and 
regularity of participation in organised sport were obtained 
by questionnaire. Identical methods were used in 1976 
and 2001. 

Results Running time was longer in 2001 compared to 
1976 in boys (56 s, Cohen d= 0.46, medium effect size: 
p<0.001) and gris (29 s, d 0.32, small; p<0.01). BMI 
and participation in LTPA explained more of the variance 
in aerobic fitness in 2001 than in 1976 in boys and girts. 
Conclusions Acrobic fitness of school-aged chikiren 
deteriorated between the measurement points. BMI and 
organised LTPA were better associated with aerobic 
fitnass in 2001 than in 1976. An increase in overweight 
and obesity was associated with the decrease in aerobic 
fitness. Although the importance of organised LTPA to 
fitness increased, it is possible that the decrease in averall 
physical activity between 1976 and 2001 contributed 
most to the decrease in the level of aerobic fitness. 


Low aerobic fitness has been shown to be a strong 
risk factor for cardiovascular diseases, type 2 
diabetes and mortality in adults.** Good endurance 
running capacity in particular seems to predict low 
risk for metabolic syndrome and mortality.’ * 
There is evidence that the level of aerobic fitness 
has declined among adolescents, although long- 
term follow-ups are rare“ Aerobic fitness has 
declined among Finnish military service conscripts 
during recent decades,” but information on long- 
term changes in aerobic fitness and its determi- 
nants among school aged adolescents is lacking. 
tt and obesity among children and 
adolescents has increased during the last few 
decades worldwide*’"* It has also been shown 
that overweight has an inverse association with 
aerobic fitness and that poor fitness is already 
related to impaired health in adolescence.” *" 
Although overweight is increasing, some studies 
have reported an increase in participation in leisure 
time physical activity (LTPA).“~ However, it 
seems that many adolescents do not participate 


enough in LTPA and their overall lifestyles may 
have become more sedentary. 

In Finland, in the 1970s the total TV viewing 
time for adolescents was on average 1.30 h/day 
while in the past decade screen time has been 
estimated to be as as 5-6 h/day.” 
Furthermore, the number of cars per capita 
increased from 0.2 to 0.4 between 1976 and 2001, 
and over 60% of Finnish homes had a computer 
and almost all Finns aged 15-39 used a mobile 
telephone in 2000. Technological change over the 
past 25 years has been rapid, and this is probably 
the main reason for the more sedentary lifestyle 
found among adolescents” * that, in turn, may 
have an effect on physical fitness. 

The main aims of this study were to analyse 
secular trends in aerobic fitness pezformance (later 
used only aerobic fitness) and study changes in 
some of the determinants (body mass index (BMI), 
LTPA, sports club participation) of aerobic fitness 
in 13-18-year-old adolescents at two measurement 
points, 1976 and 2001. 


Partici 
In 1976 and in 2001, specially trained teams carried 
out measurements of fitness among 9-21-year-old 
adolescents and young adults in Finnish schools. 
The target group consisted of 13-18-year-old boys 
and girls who were invited to take part in a long- 
distance running test in 1976 and in 2001. Of these, 
717 adolescents (384 boys and 333 girls) took part 
in the study in 1976 and 558 pupils (305 boys and 
253 girls) in 2001 (table 1). As the anthropometric 
measurements and questionnaire study were not 
implemented for all the participants, complete 
information (ie, the long distance running test, 
weight, height and the jonnaire data) was 
only available for a total of 913 participants. Of 
these, 377 adolescents (211 boys and 166 girls) 
participated in 1976 and 536 (292 boys and 244 
girls) in 2001. Before the running test participants 
were allowed to refuse to participate in the tests; 
however, only participants with an illness or injury 
refused (non-participation due to diseases or 
injuries <5%). This study was approved by the 
ethics committee of the Central Finland Health 


In 1976 data were collected from 56 and in 2001 
from 17 comprehensive and high schools. The 1976 
sample was 4 four-phased stratified random sample 
drawn from schools representing different pro- 
vinces and types of municipalities (urban and 
rural). In the first phase a total of 20 towns and 
communes from 4 geographical areas (west, east, 
middle and north) of Finland were randomly 
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Table 1 Characteristics of participants im 1976 and 2001 

Boys, 1976 Boys, 2001 Girls, 1976 
‘Characteristics (n=386) (p= 205) = (n = 333) 
Age, years WS9 (04) 18.4(1.3) 18.7 (1.4) 
Height, cm 170.0 (10.2) 170.8 (91) 163.2 (5.9) 
‘Weight, kg 58.3 (11.7) 281123) $30 (75) 
Body mass indax 19925) 27/32) 19924) 


Lotaure time physical activity, 
Sik 


Less than twice a week = «30.3 (116) 13.0(29) 31.9 (106) 

2-6 times a woek 44.1 (169) $4.0(162) 44.0 (146) 

Every day 256 (36) 33.0(93) 28.1 (eo) 34.0 (88) 
aa ade 


No parscipstion 68.0 (25S) $2241) 828 (270) 69.8 (173) 
‘Sometimes 1236) 9 4.7 (14) 62 (72) 4.0 (10) 
Regular 19.7 (74) 43.1127) 10.4 (34) 28.2 (6S) 
Values are mean (SO) unless otherwise stated. 


selected by drawing lots. The random sample of 56 schools, 
matched for size, was taken from these towns and communes. 
School classes were selected on the basis of the classes that had a 
physical education lesson on the assessment day. In 2001 the 
sample was a three-phased stratified random sample. In the first 
phase, 9 communes were selected randomly from the 20 
communes that participated in 1976; 3 of these were rural 
communes (<10 000 residents). In the second phase 17 schools 
were selected from the schools that participated in 1976. In the 
third phase the school classes were selected as in 1976. 


Assessment of aerobic fitness 

In spring 1976 and spring 2001, specially trained teams carried 
out measurements of aerobic fitness in the selected schools 
using identical methodology. Aerobic fitness was estimated 
with a 2000 m running test for boys and a 1500 m running test 
for girls. The tests conformed to the international standards for 
assessments and have been described in detail previously.” The 
tests have good reliability and validity, and in previous studies 
the intratester reliability of long distance running has varied 
between 0.65 and 0.94" and validity coefficients between 0.65 
and 0.88.” 


Assessment of BMI and physical activity 

The weight and height of the participants were measured by 
school health nurses or the measuring teams with the calibrated 
steelyard and gauge used in school healthcare in Finland. Height 
and weight were measured to the nearest 1 cm and 0.5 kg and 
BMI (kg/m’) was calculated BMI was used as a continuous 
variable in most of the statistical analyses. In addition, 
participants were classified into three groups according to the 
international BMI cut-off recommendation to compare aerobic 
fitness between normal weight and overweight or obese 
pupils.* 

Physical activity and participation in sports were recorded 
using 2 self-report questionnaire that was administered indivi- 
dually in connection with the fitness test. The questionnaire 
was identical at both measurement points The questionnaire 
contained items on frequency per week of physical activity 
outside school hours (not at all, less than once a month, once a 
month, 2-3 times a month, at most once a week, 2-6 times a 
week, every day of at least 30 min duration) and participation 
in sports club training (not at all, sometimes, regularly). 


In the analytical phase the responses were coded from 1 to 3. 
The LTPA categories were 1 = less than twice a week, 2 = 2-6 
times a week and 3=every day. In previous studies internal 
consistency coefficients of these items as indicators of reliability 
have varied from 0.44 to 0.76. The sports dub participation 
variable showed higher interage stability than other variables 
concerning physical activity." 


Statistical analyses 

The running test results are expressed as mean (SD). In 
addition, an index of aerobic fitness was calculated by 
transferring the running test results to age-standardised 2 
points separately for boys and girls. The standardised z points 
were used in the statistical analyses. Mann-Whitney U test, 
95% confidence intervals (95% Cl) and analysis of covariance 
(ANCOVA: adjusted to age, BMI and LTPA) were used to 
compare differences in aerobic fitness between the measure- 
ment points in boys and girls. The meaningfulness of differences 
was examined by calculating the effect size Cohen d using 
means and standard deviations.” The association between age, 
LTPA, BMI and aerobic fitness was examined by linear 
regression at both t points. ANCOVA was applied 


in testing the differences in aerobic fitness between the physical 
activity and BMI categories. In addition, ANCOVA was used in 
comparing aerobic fitness adjusted to BMI in inactive and 
overweight adolescents between 1976 and 2001. Because of the 
different aerobic fitness tests used, boys and girls were always 
analysed separately. All the statistical tests were by 
SPSS statistical software, V.15.0 (SPSS, Chicago, Illinois, USA). 


RESULTS 

Secular trend in aerobic fitness from 1976 to 2001 

The mean 2000 m running test time for boys in 1976 was 559 s 
(95% confidence interval (CI), 548 to 570 s) and in 2001 615 s 
(95% Cl, 600 to 630 s). The mean 1500 m running test time for 
girls in 1976 was 494 s (95% Cl, 486 to 508 s) and in 2001 523 s 
(95% Cl, 510 to 535 s). The mean difference between 1976 and 
2001 among boys was 56 (increase 10%, p<0.001, Cohen 
d=0.46, medium effect size) and among girls 29 s (increase 6%; 
p<0.01, d=0.52, small effect size) (fig 1). The secular trend in 
distributions of running time is shown in figure 2. 


Running tirne (s) 
8 


Girls, 1500 m 


r girls in 1976 and in 2001. Age- 
adjusted p values for difference between 1976 and 2001 are shown. 
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Figure 2 Distributions of running time in boys and girls in 1976 and 


‘Secular trend in determinants of aerobic fitness from 1976 to 
2001 

Between 1976 and 2001 the average body weight of the boys 
increased by 4% (p = 0.019) while average body height increased 
by only 0.5%. In girls average body weight increased by 3% 
(p = 0.049) but average body height remained the same (table 1). 
BMI increased by 4% in girls (p = 0.008) and in boys (p = 0.002) 
ower the 25-year period. The proportion of boys who partici- 
pated in LTPA < twice a week was 30.5% in 1976 and 13.0% in 
2001 (table 1). The percentages for girls were 31.9% in 1976 and 
15.2% in 2001. Of the boys, 19.7% participated in sports club 
training in 1976 and 43.1% im 2001. In girls the percentages of 
regular sports club participation were 10.4% and 26.2%. 

Table 2 shows the results of the age-adjusted linear regression 
analysis for the individual determinants of aerobic fitness and 
the results of the linear regression analysis in which age, BMI, 
LTPA and sports club participation were included in the model 
as explanatory variables. Among boys the cumulative R? of this 
model was 0.08 in 1976 and 0.23 in 2001. For girls the R? of the 
model was 0.08 in 1976 and 0.34 in 2001. 

Figure 3 shows that aerobic fitness was lower in 2001 than in 
1976 in all the LTPA groups among boys. The standardised 
difference (d) varied from 0.37 to 0.60 (small/medium) over the 
time. Among girls, differences were found between the two 
lowest LTPA groups, with a large effect size (d = 0.73) reported 
for differences between the lowest LTPA groups; however, those 
reporting daily physical activity had similar fitness levels in 1976 
and 2001. According to the BMI international cut-offs 14 (6%) 
of the boys were overweight or obese in 1976 and 37 (12%) in 
2001. Among the girls 7 (4%) were overweight or obese in 1976 
and 30 (12%) in 2001. Obese or overweight participants had 
lower aerobic fitness in 1976 and 2001 among boys (in 1976 
p=0.004 and in 2001 p<0.001) and among girls in 2001 
(p<0.001). After adjustment for age and BMI, no statistically 
significant difference emerged in the aerobic fitness of obese/ 
overweight boys between 1976 and 2001 while overweight/ 
obese girls showed lower aerobic fitness in 2001 than in 1976 
(p= 0.086). 


The main findings of this study showed that, compared with 
the 1976 sample, bays and girls in 2001 had lower aerobic fitness 
and higher BMI. Secondly, BMI and LTPA, in particular 
Participation in organised sports, explained the higher percen- 
tage of aerobic fitness in 2001 than in 1976. 

In this study aerobic fitness was expressed as the absolute 
time taken in a long-distance running test (s) and the 


Table 2 Determinants of aerobic fitness index for boys and girls in 
1976 and 2001 


Values for individwal 
determinants” 


—O.11 (—0.17 t 0.02) 
~0.13 (-0.12 t 0.01) 
0.26 (0.16 t2 0.83) 
0.20 (0.08 to 0.42) 


0.10 (-0.01 t 0.18) 
0.36 (-0.15 t —0.08) 

02 O19 05H 

028 0.20 we 04) 
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0.08 (0.05 to 0.16) 
~0.10 (-0.10 t 0.03) 
O02 014 05D 
0.16 (0.01 tw 04R 


—0.06 (-0.15 t 0.06) 
0.42 (-0.18 t —0.10) 
O28 0.23 w O67 O70 © «6«<0001 
‘Sports ch participation 0.42 (0.37 to 0.65) 0338 <0001 
“By linear regression ansiysis, values for other determinants than age are trom models 
in which age has been entered first thy Snear regression anatysis, A” and p values ore 
from 2 feed cumuteave model 
BME, body mass index; LTPA, leisure Sme physical activity. 


016s <00n 


ees s 
gase §8EE 


corresponding standardised z value. Mean running time 
increased among boys by 56 s (10%) and among girls by 29 s 
(6%) from 1976 to 2001. The difference in the mean distance- 
running speed among boys was 0.33 m/s and 0.17 m/s among 
girls. This indicates that on average, a boy in 2001 would finish 
about 180m behind the average 1976 boy over the 2000 m 
distance. In girls the corresponding difference in the 1500 m run 
was 83 m. In addition, as there was a difference in average age 
between the two samples of 6 months in boys and 4.8 months 
in girls, we used age, BMI and LTPA as covariates for the 
examination of secular trends in aerobic fitness. After this 
adjustment, a significant secular decline was found among boys 
(p= 0.011) and girls (p = 0.017). The decline in aerobic fitness is 
in accordance with the findings of a number of shorter-term 
studies from other countries on secular trends in aerobic 
fitness.‘ * Tomkinson and colleagues investigated 20-m shuttle 
run performance in children aged 6-19 years from 11 developed 
countries during the period 1981-2000 and found a decrease in 
aerobic performance of 0.43% per year." In our study the time 
taken to run increased on average from 1976 to 2001 by 0.40% 
per year in boys and 0.24% in girls. However, it is difficult to 
know the exact time-related patterns of change. The change 
over the Last 10 years could have been more rapid than in the 
first 10 years.” Furthermore, distributions showed decline for all 
percentile levels with the largest change in difference found for 
the poorest aerobic fitness level in boys and girls. Despite our 
results, 2 worldwide analysis of 109 studies from 37 countries 
showed that in the aerobic performance of children and 
adolescents the best performing children were from the 
Northern European countries, inchiding Finland.” 
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Figure 3 Running time by physical activity category in 1976 and 2001 
in boys (A) and gitts (B). Age-adjusted p values for difference between 
1976 and 2001 are shown 


The secular trend in BMI increased by 4% in boys and girls 
from 1976 to 2001 in our study samples. It is well known that 
low levels of physical fitness and obesity are associated with a 
higher prevalence of cardiovascular disease (CVD) risk factors, 
type 2 diabetes and higher CVD mortality,’** and that 
overweight and obesity among children and adolescents have 
increased during the last few decades worldwide."* Overweight 
is 2 disadvantage in locomotion and an association between 
obesity and low aerobic fitness is likely to be seen most clearly 


In the regression analysis BMI in 2001 explained more of the 


variation in running performance than was explained by BMI in 
1976. In 1976 BMI did not explain any of the boys' aerobic 
fitness whereas in 2001 BMI explained 12% of the variance of 
aerobic fitness. In girls the share of the variation explained by 
BMI had increased from 0.2% to 17%. The international BMI 
cut-offs were used to compare aerobic fitness between normal 
weight, overweight and obese pupils” The results indicated 
that the difference in aerobic fitness between overweight/obese 
and normal weight adolescents was significant in boys and girls. 
Furthermore, overweight and obese girls had poorer aerobic 
fitness in 2001 than in 1976, even after adjustment for BML In 
agreement with our study a similar trend in decreased running 
performance and increased BMI was found in 10-11-year-old 
children, who required more time to perform a 1.6 km run/walk 
test in 1997 than in 1985." There is also evidence of a similar 
association between and low aerobic fitness in the 
20 m shuttle run test." Common factors associated with the 
increase in bedy mass in today’s society include the increased 
availability of energy-rich foods and sedentary behaviour (eg, 
increased screen time), along with decreased daily physical 
activity among adolescents.“ “ 


What is already known on this topic 


There is some evidence that children’s aerobic fitness levels are 
declining in many countries while, at the same time, the 
Proportion of chikiren classified as overweight or obese continues 
‘to increase. 


What this study adds 


Our long-term study shows @ decline in endurance running ability 
among adolescents between 1976 and 2001. Increased body 
weight and differences in LTPA, in particular participation in 
organised sports, are playing an increasing role as determinants 
of aerobic fitness, whereas participation in other types of physical 


31% of US 1. wold adolescents were suf! say 
active (uke pe day) on pant or acageon yee 
weekends.” 

Our study indicated that participation in LTPA had a positive 
association with aerobic fitness in 1976 and 2001. In fact, in 
1976 it explained the variance of aerobic fitness best, even if the 
percentage explained by the whole mode! was rather low. After 
adjusting for age, sports club participation in addition to BMI 
ee In 

with our study the secular trend in frequency of 
LTEA among adcicents in Filan incensed during the 30 
years Geom 8 to 2007 in both sexes, particularly in organised 
sport. This means that intensive LTPA more often than 
previously means participation in organised sport.*' Although 
frequency of participation in LTPA increased during the 30 years 
studied, overall physical activity has perhaps declined during 
this time. Traditionally, the share of spontaneous physical 
activity engaged in by adolescents has been larger in Finland 
than in other countries.“ Notably, aerobic fitness has also 
decreased among the group of boys who participate daily in 
LTPA. This may perhaps be explained by the difference in the 


children participated in endurance type sports in 1976 than in 
2001. Despite this, a major reason for the decline in physical 
fitness, in addition to the increase in obesity, may be the 
decrease in daily physical activity/increasingly sedentary life- 
style that has accompanied societal changes during the 25-year 
study period. “ 

This study has some limitations. Aerobic fitness was 
measured by a running test. This method may 
result in errors at the individual level, although it works rather 
well at the group level, for example in schools. However, in 
physical education in Finland fitness is measured over a 
long period, including the test of aerobic fitness by long-distance 
running, and previous research suggests that the running tests 
have acceptable validity and reliability.“ * However, a better 
altemative for investigating aerobic fitness would have been 2 
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maximal oxygen uptake test in a laboratory with calibrated 
equipment. 


Conclusions 

In 13-18-year-old adolescents aerobic fitness declined during the 
25 years from 1976 to 2001. Furthermore, we found a change in 
the explanatory power of the determinants of aerobic fitness: in 
2001 BMI and LTPA explained a higher proportion of aerobic 
fitness than the same variables did in 1976. Adolescents who do 
not participate in LTPA and have high BMI are likely to show 
poorer aerobic fitness. Participation in organised sport, however, 
increased and it has continuing importance for Finnish 
adolescents’ aerobic fitness. 
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Purpose: To appraise the effects of incremental aerobic training (LAT) on systemic inflammatory mediators, cardiorespiratory 

indices, and functional capacity in obese children with bronchial asthma. Methods: This study included 30 children with asthma MeSH terms 

(age =8-16 y) allocated randomly into either the control group (n= 15; received the traditional pulmonary rehabilitation 

program) or LAT group (n= 15; engaged in 8 weeks of LAT in addition to the traditional pulmonary rehabilitation program). The 

systemic inflammatory mediators (high-sensitivity C-reactive protein and interleukin-6), cardiorespiratory indices (peak oxygen > Adolescent 

uptake, minute ventilation, maximum heart rate, heart rate recovery at | min after exercises, and oxygen pulse), and functional 

capacity (represented by 6-min walk test) were analyzed pretreatment and posttreatment. Results: A significant reduction in the 


level of high-sensitivity C-reactive protein and interleukin-6 and increase in peak oxygen uptake, minute ventilation, maximum 
heart rate, and heart rate recovery at | minute after exercises was observed among the LAT group as compared with the control 
group. In addition, the LAT group covered a longer distance in the 6-minute walk test than the control group, suggesting favorable 


functional capacity. Conclusion: The study results imply that LAT has the potential to improve the inflammatory profile, 
cardiorespiratory fitness, and functional capacity of obese children with bronchial asthma. 


Keywords: conditioning exercises, pulmonary rehabilitation, physical fimess, maximum oxygen consumption, obesity 


Asthma is the most significant chronic respiratory illness in 
children. It is characterized by varying levels of airflow limitation on 
account of airway hyperresponsiveness that causes intermittent 
episodes of wheeziness, shortness of breath, tightness of the chest, 
and coughing. particularly in the early morning or at night (6,27). 
Such airflow impediment that causes asthma flare-up is often revers- 
ible ether spontaneously or with treatment (16,29). Although asthma 
in children is a heterogeneous disease that includes different phe- 
notypes, it is believed that genetic predisposition, epigenetic changes, 
and environmental influences play a combined role in the pathogen- 
esis of asthma. The complex interplay between these factors pro- 
motes a strong immune response characterized by the induction of T 
helper type-2 lymphocytes, which promote the secretion of the pro- 
inflammatory cytokines, production of immunoglobulin E by B cells, 
and recruitment of mucosal eosinophils (31). 

Increased spasm of the muscles that line the walls of the 
bronchioles in children with bronchial asthma corresponds to 


EXmaggar is with the Department of Physical Therapy and Health Rehabdlitation, 
Collage of Applied Medical Sciences, Prince Sattam bin Abdulaziz University, Al 
Khas), Saudi Ambia. Elnaggar and Blfakharany are with the Department of Physical 
Therapy for Pediatrics, Paculty of Physical Therapy, Cairo University, Giza, Egypt. 
‘Shendy is with the Depammess of Physical Therapy for Cardiovascular, Respiratory 
Disoeders and Geriatrics, Paculty of Physical Therapy, Cairo University, Giza, 
Egypt; and College of Medical Rehabilitasom Sciences, Taibah University, Medina, 
‘Saudi Arabia. Elnaggar (rke_pO001 @ yahoo.com) is corresponding author. 


reduced respiratory function (16). In addition, the narrowed air- 
ways cause less air to move in and out of the lungs. This limits the 
amount of oxygen that enters the bloodstream (13), hence, in- 
creases the likelihood of cardiovascular and respiratory diseases. 
Previous studies demonstrated that a link exists between obesity 
and asthma incidence and severity (24). Obesity is associated with 
low-grade systemic inflammation (28). lt has been indicated that 
the increased size of adipocytes causes an increase in the produc- 
tion of adipocytokines, which activate the endothelial cells and 
promote the accumulation of macrophages in the adipose tissue, 
which, in tum, triggers a series of inflammatory reactions (8,15). 
Therefore, the production of these adipocytokines, coupled with 
the risk of developing asthma, can enhance airway inflammation 
and change asthma to a more severe and difficult-to-control 


pe. 

The Global Initiative for Asthma (GINA) Guidelines described 
specific criteria foe making a diagnosis and setting up possible 
treatments for patients with asthma. The core goals of asthma 
teatment are to control symptoms, reduce future risks, and enhance 
participation in daily living activities (21). Indeed, children with 
asthma are reported to engage in less physical activity than their 
healthy peers, maybe because of the fear of experiencing symptoms 
during or after exercise (9.41). A review of epidemiological studies 
reported positive associations between low physical activity and 
childhood asthma and, further, indicated that the less active children 
were at up to 35% higher risk of developing new-onset of asthma 
(26). Evidence exists that physical activity programs can reduce 
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Abstract 

Background: Asthmatic patients may benefit from exercise training, although the 
effects of a combined aerobic and resistance training program are still poorly in- 
vestigated in children and adolescents. 

Objective: To analyze the effects of a combined exercise training (resistance and 
aerobic) program on aerobic fitness, lung function, asthma control and quality of life 
in a group of mild.mnoderate asthmatic children with exercise symptoms. 
Methods: This was a 12-week randomized controlled trial including children and 
adolescents diagnosed with mild-moderate asthma and presenting exercise-induced 
symptorns. The intervention group (IG) performed the exercise training (resistance 
and aerobic) 3 days/week, for 60 minutes. The control group (CG) followed routine 
dinical orientations. The main outcomes were cardiorespiratory fitness, muscle 
strength, lung function, quality of life, asthma control, and functional tests after 
3 months of the intervention. 

Results: Fifty-three patients (IG = 25 and CG = 28) with a mean age of 115226 
years were included. No significant differences were found between groups re- 
garding lung function, asthma control, quality of life, and functional tests. Ventilatory 
equivalent for axygen consumption at ventilatory threshold (P=.025; 72 = 0.083), 
peak oxygen consumption (P = 008; nz ~ 0.116) and test duration (P =.014; 1? = 0.1) 
presented greater improvements in the IG. In addition, improvements were ob- 
served in leg press (P< .001; n?=0.36), hamstring curl (P=.001; 2 =0.217), high 
row (P= .003; n? = 167), low row (P =.009; 72 = 0.128) and quadriceps leg extension 
(P=.015; n2=0.108) in the IG. 

Conclusion: Combined exercise training (resistance and aerobic) improved cardior- 
espiratory fitness and muscle strength in children and adolescents with controlled 
asthma and exercise symptoms. 
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